Metabolic engineering of Alcaligenes eutrophus through the transformation of cloned phbCAB genes for the investigation of the regulatory mechanism of polyhydroxyalkanoate biosynthesis.
The regulatory mechanisms of the biosynthesis of in vivo poly-beta-hydroxybutyrate [PHB] and poly(3-hydroxybutyrate-3-hydroxyvalerate) [P(3HB-3HV)] of Alcaligenes eutrophus were investigated by using various transformants with enzyme activities that were modified through the transformation of cloned phbCAB genes. The biosynthesis rates of PHB and P(3HB-3HV) were controlled by beta-ketothiolase and acetoacetyl-CoA reductase, and especially by beta-ketothiolase condensing acetyl-CoA or propionyl-CoA. The contents of PHB and P(3HB-3HV) were controlled by PHB synthase, polymerizing 3-hydroxybutyrate to PHB or 3-hydroxybutyrate and 3-hydroxyvalerate to P(3HB-3HV). The molar fraction of 3-hydroxyvalerate in P(3HB-3HV) was also closely connected with PHB synthase. This may be due to the accelerated polymerization between 3-HB from glycolysis pathway and 3-HV converted from propionate supplied as precursor. Enforced beta-ketothiolase and acetoacetyl-CoA reductase to PHB synthase tended to enlarge the size of the PHB and P(3HB-3HV) granules, however, higher activity ratio of PHB synthase to beta-ketothiolase and acetoacetyl-CoA reductase than parent strain tended to induce the number of granules.